[Possible mechanisms of regulating glucose-6-phosphate dehydrogenase activity by an excess of substrate and coenzyme].
The kinetics of glucose 6-phosphate oxidation by glucose 6-phosphate dehydrogenase from wheat seeds was studied at pH 6-11 within a broad interval of the glucose 6-phosphate and NADH concentrations. A high substrate concentration (over 4-6 mM) activated the enzyme within the pH range studied; the excess of NADH inhibited glucose 6-phosphate dehydrogenase at pH 6.0-9.5. The enzyme's active site groups with pK of 7.2, 8.0, and 9.0 were shown to be involved in the substrate binding in the enzyme-substrate complexes. The ionization of the groups with pK 8.0 and 9.5 appeared to affect the catalytic activity of the enzyme. The deprotonation of the group with pK 9.5 increased the reaction rate, whereas its protonation favored enzyme inhibition by high NADH concentrations.